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Supex TIP: STORY AY ARE Teal Fee | 


° AL psesenb , theve ose Ne elements known, ovt of which ave natal 
OCCUTING. 

o All dhe’ elements have been diviokd ito few groups fn such a way that 
elements in the same gooup have similay prdbentte oF elements. 


a kr Ae AT discuss GY fh sefentists F a By Att embs 
mt ¢ elements ay classify vey RV) 
OBERE | 
© In 1st, Johann Wolfeang Dobevemer tried 10 avvange the elements with 
Similay —pyOpertes Fnto gvoups. 
© He fdentified some soups having three elements each, sohe called these 
q's0ups ‘tyjads' : ; : 
© When the three elements tna triad were writen in the Ordty of mcvedsing 
atomic masses, te atomic mass of the middle element was xou the! 
cveroye of tne atomic masses ot the other two elrnents. 
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LIMITATIONS ° 
A\l the elemements discovered at that time could not be elassiffed tnto triads. 


He could fdentity only Aree Fyfads. [CL Bs, 1 4 LijMak ; CaS, Be] 


Dobererney Uncle ar tay| ep but Newlands! chacha 7 sua Ty YA 
FRA idea jeraiel | aM 
© In (866, John Yewlands arranged the known elements in the over of 


increasing, atomic masses. 
o  Stayted “From pyasogen and ended at thovium (séth element). 
° He found out that very eight element had properties similis to that of 


the fixst. 












Table 5.3 Newlands’ Octaves 
8a ga ma pa da 
(do) (mi) (fa) ET), fla) 
H Li Be B Cc N oO 
F Na Mg Al Si P s 


cl K Ca Cr Ti Mn Fe 
Co and Ni Cu Zn Sg In As Se 
Br Rb Sr Ce and La Zr _— — 


o He compased this tothe octaves found im music gf-e- Save,ga,ma, pa, da, ri. 


And in the west they use fe notations — do, xe, mi, fy, so, la, bt. Theefove , ne. 
called ft Law of *Octayes" 


LIMITATIONS : 
© This law was applicable only upto calcium after calctum evesy. eiyit element 


dtd not possess propesties “sfmilay to that of fhe fissh 


© Newlands assumed ‘no move elernevt would be ciscoved fn the future. Rut later 


on, Sever%ql new elernents weve discovered who couldn't ft in the Law of Octaves. 


© Newlands ddjusted two elements fn tre same slot but alo put some unlike 


elements nee the sain gv0Up. 


” + Mewlenadg Jaw we aw worked int ae eeu, WR FETAL El 2a7H 


wait Mendeleev mA Sid) veal 2 | 









aN oe NE NN 
a Jvanovich Mendeleev - most Lilatsnias contyi bytoy for the 

eat | fyed duyelopment ofa A perioclic table, of ole Ke wherin the elements were 
av7a ‘a the basys of their, rid ite tek @ atomic mass and 


fo I el Phat es an ey Ruan examined the. 


i ayronship, between. ie @ atomic masses of the efemets and theiv phy steak 
chemic PuOpes 
rm was also cbleve ‘hat i ae i peviodic tecurvence of elemens with 
similay oe and chemical peri’ 
On rat! b asfs Mendeleev fel da Periodic low uff ch stakes tat ‘the. 
pest es elements 
endeleeys Pesiodte Table ere ae vesHeul columns ale ‘e8oups' and rr 
Yous called 'peviod s! 
Mendeleev left stne gers io in The Peviadic Table. He boldly predicted the exishence 
of some element that hacl not been discovered at ial. time. Mendeleev nayned 
Hem by prefix ‘Eka’ 4 name of precedtre element fnthe same pooup- Scandium, 
Gallfvm’ & heomanivm discovered (atey have pwoperties sin Ilay +0 Eka boxon, 
Eka- aluminium, Eka- Hh veapecHvel ¢ 
when ineyt tes weve discovered th 
diswrbing the existing odd. 


ET 








they coulol be placed fra new grup without 


LIMILTAION 
No fixed position canbe given to hydvoyen tn the peviodic table. 


Tsoropes of all elements pos ted a challen : sap a ne Low: 
Atomic masses dO not increase in a veq lay ets mn fom one a 
to yexb. So i possibie to predict rou! many elements ¢ & discover? 
between 2 elemunk 


Group I bi m IV Vv vi vo va 


Oxide RO RO RO, RO, RO, RO, RO, RO, 
Hydride RH RH, RH, 
0) ) hs 
Periods A BoA BoA BA BoA BA BoA B Transition 
li series nN ) ] 
(J) 
1 H 
1.008 
2 li Be B c N oO F 
6,939 9.012 10.81 12.011 14.007 15.999 18,998 
3 Na Mg Al Si P Ss cl 
22,99 24.31 29.98 28.09 30.974 32,06 35,453 
4First K Ca Se Ti Vv Cr Mn Fe Co Ni 
series; 39.102 40.08 44.96 47.90 50.94 50.20 54.94 55.85 58.93 58.71 
Second Cu Zn Ga Ge As Se Br 
series: 63.54 65.37 69.72 72.59 74.92 78.96 79,909 
5 First Rb Sr Y Zr Nb Mo Te Ru Rh Pd 
excise | S84?) (S762 88.91 91.22 92.91 95.94 99 101.07 102.91 106.4 
Second Ag Cd In Sn Sb Te I 
series: 107.87 112.40 114.82 118.69 121.75 127.60 126,90 
6 Firs Hf Ww Os Ir Pt 
Gadigs 132: 90 187: 34 138, a1 178.49 180, Fy 183,85 190.2 192.2 195.09 
Se 


cond Hg Tl Pb Bi 
series: 196.9 97 200.59 204.37 207.19 208.98 


aq entw ent 4 - HM — Henry Moseley. 
Modem Pex? odi bleh 


© In 1413, Hen oo showed that the atomic number ofan element fs move 
iedameni p sop ly than i atomic WSs. 

0 oe IodiynP Peviodic law, ‘Properties of elements axe a periodic 
ftonchon oF they atomic number.’ 


© When +he elemenis, ae axa ged m the ineveasin pee ae atomic. 
nvVmbeyy the ob table is. called Modesn, Pertv dic. Tab 

O It has df VevH "5 Uns known as ‘g.toups: and. horizontal tows known 
as ‘periods! 

© Elements 7 ip Same Woup have same® yumber of valente~ electrons. 

°o The num bey of “Shells fntvetise as we r down te gyoup. 

© Elements tn dame Column have ne mbey of shells. The number of valence 


electrons ‘increases as we move from kf to sight in. period. 


The zigzag line 
separates the 


ha fae Cone Yee 


GROUP NUMBER 


GROUP NUMBER 18 


GROUP NUMBER 
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45 How to find Position of te Elements 1 Modexn Poytodic Table + 
Fisst of all , write its electyonic, configuyation and then find peviod and group 
numbes ftom ts elettyonic oe in followin Way & 

© the, Pesiod Number of an element’ js equal to the nin of electwon shells 


nis a rom. 
if the atom of an element has 2 electronjc shells (k and L), then 
r+ belongs 10 2nd so 
© Don't worry ft Huolox move) elements have the same numbev of valence shells, 
then they belong 40 same peviod of peviedic table. 
o The yup nurmbes of an chipert havivie. upto two valence electrons fs equal 
to He" number of valence elecirons. 
a: it an element has 1 valene electron, PE belongs +0 gyupl . And ff an @ kement 
has 2 valence electeons, it belongs to’ aup 2 of predic table. 
© IF more than 2 valence &, the gwvp number js eval fo ine number of valence 
electYWns plus 10. 69. if an atdenent has 5 valence electyons then Ft g¥DUp 
numbey wll bé stl0= Is 
© Faain, don't worry Ff _two.lov move) elements have the same number of valence 


/ 


elections then they belong to tHiesame group Of periodic table. 
@ Positions of elements Irn tre perivdiceable- alsotells usyabout theiy chemial 


weactviHy . If theycve presenP at extreme Vet or ‘extreme wight, the 
ave rant wating meu ov non-metals respectively. rN 


LPs What ase the different anomilies of Mendeleevc Pextodic Table which 
7 can be explafned with the help of modten Periodic Table? 
anss (1) Since ihe funddimentil bugs’ fox modtin periodic table ts atomic 0., 
Mot atomic mass, hence tt is move qecuiute. 
ay Since, the table is ase on atomic number and isotopes have same 
atomic number and chemical propesties so Frey can’ be put at one 
, place fn tne sane gyoup of the aouate fable. : 
Gi) In this peviodic table; 0 unique position has been i 
It ts kept at the top lett cowner because of its unigu 
¢y The position of abalt and nickel ?s justified rll 
of cobalb iS less than atomic number” of nickel. 


ven 10 hydvgen. 
chawackristcs. 
because atomic no. 





Valery < 


° It debends vpon Me numbey of valence electwns present fn the 
saesaals she || of Ns arom. P : 


© Poy the elemerts of soup 1,2, 13,14 el ae number of yalene electvonly 
Wheveas fox the elemeyrts of group 1s onwards, valency = 8- volence electsong 


Veptiation along gu Ina co outer electronic covfPyuretion is same 
oy all the elembnt so all have the Same numbey of valence electrons avd 
the valency. eo a elements of qwoup J have valency = L 


Vauiaton_along a peiod + The valency Sneveases from 1 to 4 (HI) gyoub 14) 
and then dltredses 10 zero from drsoup eh d P 


(vou 1 2 38 14 Js i6 Jt 18 
volongy 4 2 3 4 3 & 1 0 


Ajomtc_Size = 

It refers to the tadlus ofan atom. It may be visualised as the dishnce 
sag the cents of thenucleus and He outermost shell of an fsolated 
atom. | 


Variation ‘ >> Decreasea across the 
pevtod 


Increases down the gs0up. 
Reason toy pomp: New shells axe being added os we 90 down the group. 
This tneveases te distarice between tne outermast elect¥ons and the pucleus. 
Reason fox pestod + This fo dve to an ficrease Gn nuckeay charge whfch 
Y\ 


jends fo pull the valence electoons closer to tne nucleus and seduces the 
size of the atom. 


Metalltc pnd. alon- metallic clunacky 2 _, 
® elements having a rendannty- 10 lose one oy move electons and form posrHVe (OrK 
medi. MN 


axe called ecause Ove jon ts fovmed, “« alsa called elec bropos} Ve elemen's |. 
0 Metals qve present on the left side as wellas inthe centre of the Periodic 


able. 
° The tenduncy of these element to lose electons Ts called metallfe chasactey. 


o Clements lwving a tendinuy to gain one os more electrons fo foxm negabive 
rons ate called don-netaid f electronegahv elerunt 


Variation 


Decreases C.CSS Tncvedses ACs 
period exiad. 
Metallte Non-Metallic 
Chavacie ¥ Chav dchey. 
Tceases downthe gsoub Decreoes down Tr paoup. 


CAO) : 0 fe) © 

As the effective nucleay choage acting on the valevice shel) electrons iicedses acwss 
a pefod , the Fendincy to [ose electrons will decrease. 

Down Ye gsoup, the “effective nuclear charge experienced by valence electons 
ducheases “because the putesmast electrons ase farther ss fom tne NUCKUS- Thevefay 
Hnese can be lose eds ly. Hence, mejallfe Character dacreawes acwss a period and 
INCXEASES down a wup- Non- metallic character however trcvedses atwss a period 





and decreases clown “a_gyoup. 
ATURE OF ~ 1). 
o Oxides of the metals, asbof basic ndduve jwhtle) Hose of yron-metals ore 
acidfc 


© Along a period ,te basic chavactes ot the oxides of the elements decvease 
while they acidic chavackes rncvenses. : 

© Ging down fn a gequd 4 the ovdty % reversed f-e- baste chavacter of oxides 
imevedses ond acidic chasacky of oxides ducreases. 


—_____—_> Ineruses $$ > divieas 
Acidic Pasic 
ducreases MCXEAAE . 


Elechonegativity c 


It is tre welative electron attvactng tendency oF an atom fox a shaved eleckson 
pay in a covalent bond with ones atom. 


Varralion: same a non-metalite chavactey 


® aa jet re properties of both Meals and Non-metals ave calla 
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3. Answer question numbers 3(a) — 3(d) on the basis of your 
understanding of the following paragraph and the related concepts. 


Around the year 1800, only 30 elements were known, Dobereiner in 
1817 and Newlands in 1866 tried to arrange the then known elements 
and framed laws which were rejected by the scientists. Even after the 
rejection of the proposed laws, many scientists continued to search 
for a pattern that correlated the properties of elements with their 
atomic masses. The main credit for classifying elements goes to 
Mendeleev for classifying elements goes to Mendeleev for his most 
important contribution to the early development of a periodic table of 
elements wherein he arranged the elements on the basis of their 
fundamental property, the atomic mass and also on the similarity of 
chemical properties. The format of their hydrides and oxides were 
treated as basic criteria for the classification of the elements. 
However, Mendeleev’s classification also had some limitations as it 
could not assign the position to isotopes. He also left some gaps in 
the periodic table. 


Answer 
3(a). State Mendeleev’s Periodic Law Sa In notes 


3(b). Why did Mendeleev leave some gap in the periodic table? 

3(c). If the letter ‘R’ was used to represent and of the elements in the 
group, then hydride and oxide of carbon would respectively be 
represented as 


(i). RH, , RO age. RO, (iii). RH, , RO, » (iv). RH,, RO 
3(d) Isotopes are 


(yKtoms of elements with similar chemical properties but different 
atomic masses. 

(ii) Atoms of different elements with similar chemical properties but 
different atomic masses. 

(iii) Atoms of elements with different chemical properties but similar 
atomic masses. 

(iv) Atoms of different elements with different chemical properties but 
similar atomic masses. 
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20. Answer the following questions based on the elements with 

atomic number 3 to 9: 

(a) Name the element with smallest atomic radius. ———? Fiyoving (C) 
(b) Name the element which shows maximum valency. = COX bon (c) 
(c) Name the element which is a metalloid. —_> Bow nN (® 
(d) Name the element which is most electropositive. — Hp} o') 
(e) Write the chemical formula of the compound formed when LI 1um ( Li 
the elements of atomic number 6 and 8 react together. 


The chemical fownula of the compound formed when the elements 
of atomic a 6 ha 2 eact ogecy CO and (0,. 
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17. (a) The modern periodic table has been evolved through the early 
attempts of Dobereiner, Newland and Mendeleev. List one advantage In No LU 

and one limitation of all three attempts. 

(b) Name the scientist who first of all showed that atomic number of ——r H eri Moseley 
an element is a more fundamental property than its atomic mass. 

(c) State Modern Periodic law. ——4 In not 
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9. What is periodicity in properties of elements with reference to the Modem periodic 
Table? Why do all the elements of the same group have similar properties? How 
does the tendency of elements to gain electrons change as we move from left to 
right in a period? State the reason of this change? 


ans- / mo pey tes which veappeay at veg ulay Intewvals o% fn which there is geadual 
yartaton at yeguiqy intervals are Caled periodic propertfes and ‘the 
phenomenon is Known as the psec ty of Clemanss. Elements rn tre Same 
HOU oy Colum have-tne same number of electrons in fhety outesmost 
shell. Hence, elements oP¥ne Sanu dxoup have, similay sie On 
moving acwoss a period fom left teva lyhts the wr Noe 
rncvenses- Thrs fs 'di@to dn pnicrease tnsthe nuckay ul a Cucrvense 
Pn atomic size. 
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9. An element 'X' belongs to 3rd period and group 16 of the Modern 
Periodic Table. 


(a) Determine the number of valence electrons and the valency of 'X'. @) Volin = % 6 aL 
(b) Molecular formula of the compound when 'X' reacts with hydroger tb) Fotww\ =H 2 x 

and write its electron dot structure. 3 | 

(c) Name the element 'X' and state whether it is metallic or © Ms IS SV phuy ord 
non-metallic. CA Non- Me bul. 


10. An element 'X' has mass number 35 and number of neutrons 18 
Write atomic number and electronic configuration of 'X'. Also write 
group number, period number and valency of 'X'. 


. prone? 7 
urs jo. BS 35-18 19 


Clechonic config. > 2,8, + 
Gyoub numbey =7 14 
Rexiod numbey> 2 

Vadliny ) I 
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9. Two elements ‘P’ and ‘Q’ belong to the same period of the modern 
periodic table and are in Group 1 and Group 2, respectively. Compare 
their following characteristics in tabular form: 

(a) The number of electrons in their atoms 
(b) The sizes of their atoms 
(c) Their metallic character 
(d) Their tendencies to lose electrons 
(e) The formula of their oxides (f) The formula of their chlorides 


10. Taking the example of an element of atomic number 16, explain 
how the electronic configuration of the atom of an element relates t 
its position in the modern periodic table and how valency of an 
element is calculated on the basis of its atomic number. 


ans 4: 





eO in 





No. of 3,41, 14 


Size of atom Biggey 
ale Soules Moye 

ent (ose 2 (Move 
(ie Pe0 
ymula of: Ieee chlorides PCL 


—— 














412,20 
Salles 
[ess 
[ese 

QO 

Och, 


aus 10. An element whose atomic v0. Is 16 has the electronic oe 


nS positioned in peviod 2 and cpsbup 26. 


Videnuy = R-6 (y 
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36. (a) Define the following terms : 


(i) Valency (ii) Atomic size 


ah = 2,8, 6. I Lee belies electron 50 5 yalen 


ee 


In 


notes 
(b) How do the valency and the atomic size of the elements vary while going from left to 


right along a period in the modern periodic table? 


37. Consider two elements 'A' (Atomic number 17) and 'B' (Atomic number 19) : 


(i) Write the positions of these elements in the modern periodic table giving justification. 


(ii) Write the formula of the compound formed when 'A' combines with 'B.' 


(iii) Draw the electron dot structure of the compound and state the nature of the bond 


formed between the two elements. 


ans 34> Element Pexfod 
A 3 


fe 
Atomic vo-of Afs Lt. 
Clectonf ony of A= 28,4. Valence e© Present in gtom A = + 
wincy of A=&-FHal 
The afomfc number of atomB fs 14. 
elechon?c cnt of B= 2/881. Vale eof Bi 1. 





Vallovey of B= 
Clement B i 
Yalan oe = En 
Va “ ha tg 
Cit 5 i Bb = A: 


Jewisstuchae: [ef* [: A) . 
Bond betweerr Bard B isoidnire 
Genrally a mere and nor>rubell Combine bp means of faric band 
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